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Optimum Solute Concentration of 
Dislocation Etchants* 
ZORAIDE PRIMERANO DE ARGl'JELLO 
Universidade Esiadual de Carnpinas-Carnpinas-SP. Brasil 
(Received 11 May 1970) 
The visualization of dislocation etch pits on crystal surfaces is 
usually dependent upon the etching techniques developed from 
knowledge gained from previous experience in the use of a specii1c 
solvent for any particular crystal. The purpose of this Jetter is to 
present a brief description of experiments performed in an at-
tempt to find a more general procedure for obtaining satisfactory 
etch pits_ 
When certain ionic crystals (KCl, KBr, XaCl, Rochelle Salt) 
were attacked by a solvent (H20) it was found that satisfactory 
dislocation etch pits were formed if the concentration of the ionic 
crystal in the solvent was within a specific range. Hence it is 
thought that any solvent will produce dislocation etch pits if the 
solute concentration is correct. 
The basic idea for the experiments described here came from 
the following elementary considerations. The dissolution of a 
planar crystal surface starts preferentially at the points on the 
surface where dislocations emerge. Once thus initiated, dissolution 
steps spread out from the core. It is from the core that well, 
defined etch pits will be formed when V n/Vt~O.1,l where V n is 
the dissolution rate normal to the surface at the dislocation core 
and V, is the dissolution rate tangential to the surface. If the 
solvent is saturated with the crystal solute then Vn = Vt=O. If 
the solute concentration is zero then TTn and Vt attain their 
FIG. I. Well-defined etch pits in 
ReI u3ing a 280/0 solvent concen-
tration (magnification 337.5 Xl. 
FIG. 2. Etching of a KCI crystal 
surface using: approximately 40% 
solvent concentration (magnifi-
cation 337.5 X). 
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FIG. 3. Etching of a KCl crystal 
surface using a 20% solvent 
concentration (m a gn i fic a t io n 
337.5 X). 
maximum values. It thus appears likely that the values Vn/Vt~ 
0.1 will be attained at some intermediate value of concentration. 
After cleaning crystals of KCI, KBr, NaC!, and Rochelle Salt 
were placed on a rotating disk perforated with holes and im-
mersed in a large volume of distilled and deionized water which 
was maintained at a constant temperature of O°C during all the 
observations. Times in excess of 3 sec were used but the time 
factor was found to be unimportant. Good dislocation etch pits 
(Fig. 1) were obtained in each case at concentrations between 
25% and 35% saturation. Lower concentrations produced over-
Variable Output-Coupling Far-Infrared 
Michelson Laser 
K. M. EVE"SON. J. S. WELLS. L. M. MATARRESE •. '''D D. A. JE""I"GS 
Quantum Electronics Division, ;\~ational Bureau of Standards, 
Boulder • Colorado 8030Z 
(Received 12 October 1970) 
This paper describes a method for extracting energy from far-
infrared gas lasers that has none of the disadvantages of the 
usual hole-coupling schemes. The method employs a Michelson 
interferometer configuration with a polyethylene or polypropylene 
beam splitter. .\ simple film beam splitter had been previously 
used by a group at NPL.! The configuration is similar to the 
Smith' mode selector; however, the beam splitter is perpendicular 
to that in the Smitb type and it uses identical mirrors at the 
sized pits of irregular shapes (Fig. 2). Small ill-defined pits were 
obtained at higher concentrations (Fig. 3). These results suggest 
that satisfactory etch pits should be produced by good solvents if 
the solute concentration is within the optimus range. 
Many helpful conversation were held with Dr. W. Wilcox, 
Crystal Growing Department, at the University of Southern 
California. 
* Work supported by FAPESP. 
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747 (1958). 
beam-splitter end. Some of the advantages are (1) diffraction 
losses are kept to a minimum because the full internal beam 
diameter is utilized; (2) mode distortion is minimized; (3) the 
coupling may be continuously adjusted from zero to four times 
that of a simple beam splitter; (4) the output coupling is easily 
varied; (5) line identification is simplified as will be explained 
later; (6) the output beam is linearly polarized, a useful feature 
in some applications, such as in coupling to the whisker diodes 
used in frequency measurements3; (7) finally, the device is 
relatively easy and inexpensive to build. 
Figure 1 shows the design we have successfully employed for 
H20 and HCN lasers operating from 28 to 373 IJ.. The flat mirrors 
A and B can be translated by micrometer heads with a resolution 
of about 0.2 /l. :VIirror B serves to tune the resonator B-C, mirror 
A to vary the power coupled out of the polyethylene lens (the 
lens may be replaced by a flat window if a focused beam is not 
TABLE 1. Powers available from H20 and HCN Michelson lasers. The lasers were 8-m long and of folded confocal geometry. 
The power was measured with a "aquadag" blackened copper cone calorimeter. 
Inside 
Laser A (/lilZ) diameter (mm) Power (mW) Gas mixtures 
HCN 337 133 150- Methane and ammonia 
HCN 311 133 50-
H2O 118 75 20 H20 vapor and helium 
H 2O 79 75 15 
H,O 78 75 40 
H,O 28 37 450 (multimode) 
a The HeN laser discharge was adju:"ted for maximum spectral purity and not maximum gain. Good !'pectral purity is evidenced by stationary 
~triation~ in the methane and ammonia di~charge. 
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